1. Co loading analysis of fumed SiO2 supported Co catalysts with different preparation methods, Table S1 and Table S2 . The theoretical Co content was 30 wt%, and the actual loading was expected to be similar with the theoretical loading because the incipient-wetness impregnation was employed to prepare fumed SiO2 supported Co catalysts in this study. In addition, the actual loading of catalyst was measured using X-ray fluorescence (XRF, SRS-3400, Bruker, Germany) as following Table S1 and S2. Through calculating CoO to Co, 27.7 wt.% and 27.4 wt.% was achieved for Co/fumed SiO2 prepared with "improved" and "conventional" methods, respectively. 2. Analysis of each peak area of the H2-TPR profiles obtained using peak fit function (Gaussian) of Origin software, Figure S1 . The area ratio of β1/β2 was found to be 1/3, which is quantitatively consistent with the theoretical value (1/3) of area ratio of Co3O4 reduction peaks as shown in Eq (1) and Eq (2). This indicates that β1 and β2 was the two-step reduction of Co 3+ → Co 2+ → Co 0 of Co3O4, so does for the case of α1 and α2 based on 5/16 (≈ 1/3) area ratio of α1/α2. Co3O4 + H2 → 3CoO + H2O
(1) 3CoO + 3H2 → 3Co + 3H2O
(2) Figure S1 . Peak analysis of H2-TPR profile obtained over Co3O4/fumed SiO2 catalyst.
